Cellular factors mediate cadmium-dependent actin depolymerization.
Cadmium exposure produces depolymerization of the actin cytoskeleton in several cultured cell lines, and we have previously shown that in renal mesangial cells this effect is caused by picomolar concentrations of cytosolic Cd2+. The present study was undertaken to explore further the basis of this action of Cd2+. Skeletal muscle actin was labeled with pyrene and rates of polymerization and depolymerization were followed in vitro by changes in fluorescence. Concentrations of 100 microM or higher Cd2+ increased the rate of polymerization while lower concentrations stabilized actin filaments. Because this is in contrast to the observation that Cd2+ favors depolymerization in cultured mesangial cells, we examined the role of cellular factors in modifying the actions of Cd2+ on the polymerization/depolymerization equilibrium. Inclusion in the in vitro polymerization assay of cytosol from mesangial cells pre-treated with 5 microM CdCl2 caused a decrease in the rate of polymerization and an increase in the rate of depolymerization, relative to cytosol from control cells. EGTA normalized these rates, indicating involvement of Ca2+-dependent factors. Likewise, cytoskeleton from Cd2+-treated cells caused a Ca2+-dependent decrease in actin polymerization. Ligand blotting with [125I]actin revealed loss of binding of a 93-kDa protein from the cytosol and an increase in binding of a 49-kDa protein in the cytoskeletal fraction upon treatment of mesangial cells with Cd2+. Based on their electrophoretic mobility and Ca2+ dependence of actin binding these are tentatively identified as members of the gelsolin and severin families, respectively. Thus, Cd2+ may exert its effect on the mesangial cell cytoskeleton by altering the levels or actin-binding activity of actin-associated proteins.